The issue of banks' loan quality has assumed growing importance at the international level. This study aims to tackle the issue and to verify the impact of bank-specific determinants and macroeconomic indicators on banks' loan quality.
Introduction
The issue of banks' loan quality has been broadly debated at the international level and has aroused great interest among experts in the financial industry, particularly with the worsening of the financial crisis.
With regard to macroeconomic indicators, the analysis shows that loan quality has a positive relationship with the unemployment rate and a negative relationship with GDP, highlighting that adverse economic conditions can lead to a deterioration of banks' loan quality.
The paper is structured as follows. Section 2 illustrates the literature leading to the research hypothesis, and section 3 shows the empirical analysis in terms of the survey methodology used (section 3.1), the examined sample (section 3.2), and the results from the study (section 3.3). The last section outlines the conclusive considerations and implications of the studied phenomenon.
Literature Review

Macroeconomic Determinants of Banks' Credit Quality
Macroeconomic determinants that impact banks' credit quality are the subject of empirical studies that support the positive relationship between economic growth conditions and better loan quality. Numerous authors examine this relationship, and there is a substantial consensus on the association between higher economic growth, lower unemployment and incidence of impaired loans. Babouček and Jančar (2005) analysed the links between loan quality and macroeconomic shocks in the Czech banking sector over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . Empirical evidence shows a significant and positive relationship between non-performing loans, unemployment rate and consumer price inflation. Therefore, economic growth influences the banking sector's stability. Quagliariello (2007) examined the performance of banks and the riskiness of bank credit in Italy using a large sample of banks observed over the period between 1985 and 2002. The contribution notes that non-performing loans and loan loss provisions are generally low in growth periods, and they increase in periods of downturn.
Furthermore, Marcucci and Quagliarello (2008) investigated the effects of the economic cycle on the default rate of loans at the national level over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . The results show that default rates follow a cyclical pattern; in particular, they decrease during periods of economic expansion and increase in periods of downturn.
Some studies have examined the feedback effects from the banking system to the real economy in a cross-country perspective; among these Nkusu (2011) investigated the relationships between non-performing loans (NPLs) and macroeconomic performance over the period between 1998 and 2009. Empirical analysis highlights that in advanced economies, adverse macroeconomic developments affect loan quality and that in turn, higher NPLs lead to a decline in GDP growth.
Microeconomic and Macroeconomic Determinants of Credit Quality
An important line of literature has considered, jointly, the impact of economic and financial indicators of bank-related and macroeconomic determinants on banks' credit.
At the international level, several studies have been carried out to analyse banks' credit quality, among them: Makri et al. (2014) for the Eurozone countries; Klein (2013) for the Central, Eastern and South-Eastern European countries; Škarica (2014) for the Central and Eastern Europe countries; Messai and Jouini (2013) for Italy, Greece and Spain; other studies have shown the experiences of banking systems in individual countries, such as Salas and Saurina (2002) and Jiménez and Saurina (2006) for Spain or Pittaluga and Morelli (1998 ), D'Amico and Biscotti (2013 ), and Chiorazzo et al. (2014 for Italy.
Some studies have noted that the NPLs affect micro and macroeconomic factors. For example, Messai and Jouini (2013) examined a sample of 85 banks in Italy, Greece and Spain in the period 2004-2008 and identified the micro and macroeconomic determinants of NPLs through panel data analysis. Their study highlights the negative relationship between the NPL ratio, the growth rate of GDP, and the profitability of bank assets and positive relationship between non-performing loans and unemployment rate.
The contribution of Makri et al. (2014) investigated the determinants that affect the non-performing loans in the banking systems of 14 Eurozone countries exclusively in the pre-crisis period using a dynamic panel regression analysis. The authors' results reveal strong links between the NPL ratio and macroeconomic variables (public debt, unemployment, and growth rate of GDP) and the bank's specific determinants (the capital adequacy ratio and profitability expressed by the return on equity).
Finally, De Bock and Demyanets (2012) assessed the vulnerability of emerging markets and their banks to financial shocks during the period 1996-2010, analysing the determinants of banks' credit quality through OLS, country-specific fixed effects and the Generalized Method of Moments (GMM). The main determinants affecting non-performing loans in the countries subject to analysis are loan growth, GDP growth and exchange rate. Furthermore, the evidence shows that economic activity tends to slow down with the rise in NPLs and with the depreciation of exchange rates.
Several studies attribute a greater impact on credit quality to the economic-financial component than to the macroeconomic component, among them Salas and Saurina's work (2002) , which examines a sample of Spanish banks in the period 1985 to 1997 through multivariate regressions. The study focuses on the impact that economic-financial and macroeconomic indicators have on the NPLs and total loans ratio by comparing commercial banks and savings banks. Concerning the effect produced by macroeconomic variables, similar results are observed for both categories of banks, while concerning the specific bank variables, the results are partially different. Economic and financial indicators have higher explanatory power for savings banks than for commercial banks. The analysis shows a significant positive relationship among bank problem loans and growth policies, net interest margin, managerial inefficiency, and loan portfolio composition for savings banks and a negative relationship with bank size and capital ratio for commercial banks.
In a recent study, Boudriga et al. (2009) identified the cross-country determinants of NPLs for a sample of 59 countries observed over the period 2002-2006, using several econometric techniques. From this analysis, it emerges that the non-performing loans are mainly influenced by bank-specific determinants; in particular, the paper highlights that a higher capital adequacy ratio and prudent provisioning policy seem to reduce the level of problem loans.
The contribution of Chiorazzo et al. (2014) analysed the impact of both the economic and financial components and the macroeconomic determinants of the credit risk of 38 Italian banking groups in the period 2006-2012. The work is conducted through both the cross-sectional analysis of bank-specific determinants of risk and dynamic panel regressions. The authors demonstrate that the increased credit risk tends to occur in less efficient and less profitable banks. The study notes a significant relationship between bank size and risk, noting that larger credit institutions present a slightly higher level of risk than smaller ones. Finally, the work relates the evidence of bank-specific characteristics to macroeconomic indicators, confirming the relevance of the impact of the bank's financial and economic indicators on credit risk.
In contrast with previous studies, some authors have underlined that macroeconomic determinants have a greater impact compared to the specific characteristics of individual banks. Klein (2013) examined the level of NPLs in the ten largest banks in Central, Eastern and South-Eastern Europe, with particular reference to commercial banks, cooperative banks, savings banks, and real estate and mortgage between 1998 and 2011. The analysis highlights how the level of NPLs can be determined both by specific banks' indicators and by macroeconomic conditions, although the latter has higher explanatory power. The macroeconomic variables that have a higher impact on non-performing loans are the GDP growth, inflation and unemployment. In particular, the level of NPLs tends to increase with rising unemployment and inflation rates. Furthermore, the study shows that non-performing loans are also sensitive to bank-specific factors, as the analysis indicates that higher profitability contributes to lower NPLs. These bank-level effects are significant in pre and post-crisis periods. Škarica (2014) analysed and quantified the impact of financial and macroeconomic variables on asset quality in Central and Eastern European countries over the period 2007-2012 through a fixed effects model. The results suggest that the main cause of high levels of NPLs is represented by the economic slowdown, which is statistically significant, and that the low real GDP growth has been the main factor of the increase of the NPLs.
With particular reference to the Italian banking system, Pittaluga and Morelli's work (1998) examined the causes of the increase in bad loans registered in Italy during the nineties. They try to demonstrate whether the increase of credit risk can be attributed to the behaviour of the banks, in terms of customer selection criteria, or to factors related to the worsening of the real economy. The evidence of the study supports the hypothesis that the increase in bad loans in Italy is due to a downturn in the economy.
intermediaries operating in the banking system, representing significant differences within the same category.
An analysis conducted by Di Salvo (2011) highlighted similarities and differences between the systems of cooperative banks in Germany, France, Finland, Spain, the Netherlands, Austria, Portugal and Italy considering the peculiarities of individual countries and the institutional context within which each banking system is located. The analysis emphasizes the organizational-strategic framework of the cooperative banks and on the evolving trends that will characterize cooperative banks over the coming years.
Cooperative banks have faced a number of transformations including the new complexity of macroeconomic phenomena, the dynamics of financial markets and its consequences in terms of systemic risks and the most stringent prudential rules of patrimonial and organizational nature (Boscia and Lopez, 2011) .
Some studies have focused on cooperative banks credit management by examining the characteristics of intermediaries, such as the size and type of customers, and demonstrated how their specificities affect the riskiness of the loan portfolio (Ferri and Di Salvo, 1994) .
In particular, D'Amico and Biscotti (2013) investigated the influence of the bank-specific components such as profitability, total loans, loan growth rate, bank size and number of bank branches on bad loans of the cooperative banks of a specific Italian geographic area in the period between 1995 and 2009. The results show positive and significant relations between the bad loans and the bank size, loans and number of branches. The study is developed in a further analysis that links the bad loans with bank-specific variables, governance and macroeconomic indicators. The evidence shows a positive relationship among bad loans the number of bank branches and bank size and a negative relationship between the level of bad loans and ROAA.
In a recent study, Bussoli et al. (2016) examined a sample composed of 60 Italian banks between 2008 and 2014, focusing on the impact of the economic and financial indicators of credit institutions and the macroeconomic indicators on credit quality in terms of both the impaired loans to gross loans ratio and the doubtful loans in bank balances. The results highlight that, with reference to the financial and economic components of the bank, both the impaired loans to gross loans ratio and the doubtful loans to total assets ratio are negatively related to the profitability and bank size and that, as regards macroeconomic determinants, the unemployment rate has a negative influence on credit quality.
In the light of the analysed literature, it is possible to assert that the banks' asset quality can be determined by the specific characteristics of credit intermediaries as well as by macroeconomic variables.
The research hypotheses are as follows.
H1:
There is a significant relationship between the bank loan quality and the conditions of profitability and soundness of European banks.
H2:
There is a significant relationship between the bank loan quality and the size of European banks.
H3:
There is a significant relationship between the bank loan quality and the system conditions in which European banks operate.
H4:
There is a significant relationship between the incidence of doubtful loans and the conditions of profitability and soundness of European banks.
H5:
There is a significant relationship between the incidence of doubtful loans and the size of European banks.
H6:
There is a significant relationship between the incidence of doubtful loans and the system conditions in which European banks operate.
Empirical Analysis
Methodology
To verify the research hypotheses, an analysis has been carried out by a multivariate regression with panel data over the period 2011-2015. The models are illustrated below:
Imp_gl it =β 0 + β 1 ROAA it-1 + β 2 CI it-1 + β 3 IM it-1 + β 4 Lsize it-1 + β 5 Tcr it-1 + β 6 Inf it-1 + β 7 Une t-1 + β 8 LGDP t-1 + + ε t (1)
Dbtf_ta it =β 0 + β 1 ROAA it-1 + β 2 CI it-1 + β 3 IM it-1 + β 4 Lsize it-1 + β 5 Tcr it-1 + β 6 Inf it-1 + β 7 Une t-1 + β 8 LGDP t-1 + + ε t (2)
The dependent variables are as follows:
-Imp_gl: indicates the bank's loan quality; the variable is constructed as the ratio of impaired loans to gross loans of the bank; the data are collected from the Orbis database; -Dbtf_ta: indicates the incidence of doubtful loans on total assets; the variable is constructed as the ratio of ijbm.ccsenet.org
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The independent variables examined for the years 2011-2015 include both the economic and financial indicators and the macroeconomic variables. The economic and financial indicators are described in Table 1 , while the macroeconomic indicators are described in Table 2 . Since the credit quality is affected by the policies adopted by the bank over time, by its financial characteristics and by the macroeconomic determinants of previous periods, it has been chosen to apply the lag periods widely used in the literature (Salas & Saurina, 2002; Jiménez & Saurina, 2005; Boudriga et al., 2009; Nkusu, 2011; De Bock & Demyanets, 2012; Makri et al., 2014) . Applying the lag periods to the independent variables reduces potential endogeneity problems.
The Pooled model is supported by the results of collinearity and heteroskedasticity tests; in particular, the variance inflation factor (VIF) is used to verify multicollinearity, and the White test is used to ensure that the model was not spoiled by heteroskedasticity. To consider the presence of heteroskedasticity problems, we use a robust standard error analysis.
The Hausman test supports the choice between panel analysis with fixed effects or with random effects.
denotes all the unobservable characteristics of the firms that vary across firms but are assumed constant for each firm, and represents a random disturbance.
In view of making more rigorous analysis and gathering the heterogeneity on the temporal component, it has been considered appropriate to insert time dummy variables.
Sample
The analysis is carried out on a sample composed of 2,816 European banks considered in the period 2011-2015.
The data have an annual frequency. The final dataset includes an unbalanced panel of 2,816 active banks in the 28 member states of the European Union (EU28), divided into 443 commercial banks, 1,403 cooperative banks and 970 savings banks. Financial data are obtained from the "Orbis" database and macroeconomic data from the "Eurostat" website.
The main descriptive statistics of the studied variables and the correlation analysis are reported in Tables 3 and 4 . The correlation analysis highlights negative and significant correlations between dependent variables and bank-specific variables, with particular reference to the return on average assets (ROAA) and the total capital ratio (Tcr). Table 4 shows that both the impaired loans to gross loans ratio and doubtful loans to total assets ratio have a positive correlation with the unemployment rate (Une). (2011) (2012) (2013) (2014) (2015) * Correlation is significant at the 0.05 level (2-tailed).
Results
The analysis is carried out on both dependent variables in a multivariate regression with panel data over the period [2011] [2012] [2013] [2014] [2015] . The Pooled OLS model is supported by the results of the collinearity and heteroscedasticity analysis. The collinearity test allows the exclusion of problems of collinearity among the variables, while the problem of heteroscedasticity determines the use of analysis with robust standard errors. Table 5 illustrates in detail the results related to the dependent variable expressed by the ratio of impaired loans to gross loans (Imp_gl). As a result of Hausman's test, the fixed effects model with time dummy variables is chosen.
With particular reference to economic and financial indicators, the empirical evidence shows a negative and significant relationship between the impaired loans to gross loans ratio (Imp_gl) and the return on average assets (ROAA_1). Furthermore, the results note a negative relationship between the dependent variable (Imp_gl) and the total capital ratio (Tcr_1).
Thus, a greater return on average asset and a greater soundness of the European banks tends to be associated with a better loan quality.
The evidence allows the conclusion that the first research hypothesis is verified for the dependent variable relative to loan quality.
By contrast, it is not possible to observe a significant relationship with the bank size, since bank size does not seem to have an impact on the incidence of impaired loans to gross loans.
Therefore, the second research hypothesis is not verified.
Regarding macroeconomic determinants, the analysis highlights a positive relationship between the unemployment rate (Une_1) and the loan quality (Imp_gl) and a negative relationship between the dependent variable and the gross domestic product, expressed in natural logarithm (LGDP_1).
The presence of a positive relationship with the unemployment rate and a negative relationship with the gross domestic product indicates that adverse system conditions can negatively affect the dependent variable (Imp_gl) and result in a worse quality of bank loans.
In the light of these results, it is possible to argue that the third research hypothesis is verified. Table 5 . Regression Model -Imp_gl (2011 -2015 With regard to the second dependent variable, measured by the ratio of doubtful loans to total assets (Dbtf_ta), in line with the results of Hausman's test, we have considered the fixed effects model with time dummy variables.
The evidence presented in Table 6 shows a negative and significant relationship between the incidence of doubtful loans to total assets (Dbtf_ta), the return on average assets (ROAA_1), and the cost income (CI_1). A greater return on average assets of the bank is associated with a reduction of the incidence of doubtful loans.
A significant and positive relationship between the dependent variable (Dbtf_ta) and the total capital ratio (Tcr_1) can be observed, which implies that greater financial soundness can positively affect and reduce the incidence of doubtful loans to total assets. Furthermore, the empirical analysis detects a negative and statistically significant relationship between the incidence of doubtful loans to total assets (Dbtf_ta) and bank size (Lsize_1), highlighting how larger credit institutions can be associated with a lower incidence of doubtful loans to total assets.
This evidence leads to the verification of the fourth and fifth hypotheses for the dependent variable (Dbtf_ta).
With reference to macroeconomic determinants, no statistically significant relationship is observed between the incidence of doubtful loans and the macroeconomic variables; therefore, the sixth research hypothesis is not verified for the second dependent variable (Dbtf_ta), and it is possible to state that bank-specific characteristics have a greater impact compared to macroeconomic variables on the incidence of doubtful loans in the balance sheet of European banks. Table 6 . Regression Model -Dbtf_ta (2011 -2015 
Conclusions
This study has investigated the existence of significant relationships between loan quality and the incidence of doubtful loans on the balance sheets of European banks and bank profitability, soundness and size. It also investigates the influence of macroeconomic determinants.
With regard to the bank-specific component, the empirical analysis reveals that a higher return on average assets and a higher capital adequacy ratio can be associated with a better loan quality (Salas and Saurina, 2002; Boudriga et al.,2009; D'amico and Biscotti, 2013, Makri et al., 2014) . Greater profitability and soundness, as well as a larger bank size, are associated with a lower incidence of doubtful loans to total assets in the balance sheet.
With regards to the macroeconomic determinants, the evidence shows a positive relationship between loan quality and the level of unemployment, indicating that an increase of the latter, that is, a worse condition of the economic system can negatively affect credit quality (Babouček and Jančar, 2005; Bofondi and Ropele, 2011; Nkusu, 2011; Klein, 2013; Messei and Jouini; 2013; Škarica, 2014) .
Moreover, the results show a negative relationship with the gross domestic product, which is in line with the reference literature (Nkusu, 2011; De Bock and Demyanets, 2012; Messei and Jouini, 2013; Škarica, 2014) , highlighting, even in this case, that a negative economic situation can lead to an increase in the incidence of impaired loans to gross loans.
The results suggest that in the European context and the years following the outbreak of the sovereign debt crisis, larger banks with positive indicators of profitability and soundness showed a better capacity to evaluate the Vol. 13, No. 10; 2018 creditworthiness of firms and reduce the incidence of doubtful loans. The system conditions, however, have influenced these dynamics in the pejorative sense, increasing the difficulties of the credit institutions.
